
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



AMERICAN COLEOPTERA. 209 



On the Affinities or HYPOCEPHAHS. 

BY JOHN L. LECONTE, M. D. 
[Read before the National Academy of Sciences, October 10, 1876.] 

Among all Coleoptera known to science, there is none which has 
provoked more discordant expressions of opinion regarding its position 
and relationships than the genus Hypocephalus. In form it is totally 
unlike any other member of the order, resembling a fat mole-cricket, 
(Gri//lota/pa), but with a yet larger prothorax, which equals in length 
and bulk the hind part of the body. In other characters, as will be 
seen by the detailed description given below, its affinities are of a very 
varied and confusing kind, and the opinions at which I have arrived, 
after a careful study and analysis of its structure, are quite different 
from those which have been recently expressed. Before proceeding 
to weigh the value of these details of structure, I shall give a full 
description of the family and generic characters, in the same form which 
I have used in other memoirs on the Classification of Coleoptera. 

For an opportunity of studying at leisure an excellent specimen of 
this insect, contained in the Brazilian Exhibit at the Centennial, I am 
indebted to the courtesy of the Brazilian Commission, and the kind 
influence of Prof. S. F. Baird. 

Family H YPOCEPHALID.E. 

Mentum transverse, twice as wide as long, rounded at the sides and 
front, but slightly prominent at the middle; closely connate with the 
gula by an almost obliterated suture. Gular support of the mentum 
wide, inclined almost perpendicularly upwards, so as to make a very 
prominent ridge on the under surface of the head. 

Ligula very small and narrow, impressed and hairy in front; bases 
of labial palpi very large, almost contiguous, and immediately in front of 
the mentum. Labial palpi three-jointed, nearly as long as the maxillary; 
condyle of first joint globose, fitting into the supporting piece which 
is emarginate beneath, separated from the body of the joint by a 
constriction; body of the joint cylindrical, slightly thicker at the 
distal end ; second joint connected with the first by a small globose 
condyle; body of second joint constricted at base, then gradually wider 
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to the extremity, which is about twice as wide as the base; third joint 
triangular, outer side about one-half longer than the inner side; termi- 
nal side thick with a renif >rm spongy surface. 

Maxillae exposed ; base large, corneous ; lobes small, but separate, 
ciliate with long hairs; maxillary palpi four-jointed, first joint cylin- 
drical, with large globose condyle, body of joint extending as far as 
the hairs of the maxillary lobes; second joint also with large globose 
condyle, as long as the first joint; third joint somewhat shorter, and 
more dilated externally; fourth joint triangular with a renif'orm pal- 
parium like that of the labial palpi. 

Mandibles long, straight on the inner side ; broadly bisinuate on the 
under side, broadly dilated on ,the outer side into a lobe, extending 
from the base to the middle; condyle large, immersed in the articula- 
tion, so as to indicate the motion to be partly vertical, and partly 
obliquely outwards; probably by means of powerful muscles, which 
have their attachment in the large genal processes mentioned below. 
Antennas eleven-jiinted inserted under the lateral margin of the front, 
about as long as the mandibles; surface shining, without distinct sensi- 
tive spaces; first joint longer, second joint shorter than the others, 
which are transverse, slightly oblique on the upper side, and only 
feebly compressed; they are sparsely punctured, and clothed with 
long coarse hairs; on the anterior face of the fourth and following 
joints is a semicircular space extending to the tip, which is less shi- 
ning, and appears to represent the sensitive spaces seen in some other 
Coleoptera. 

Head elongate, deflexed; anterior margin of epistoma feebly trisinu- 
ate, slightly produced beyond the condyle of the mandibles; genas 
produced perpendicularly downwards into a stout process as long as 
the mandibles, and connate at the upper end with the front, by a dis- 
tinct though fine obliqus suture, running from the base of the mandi- 
ble to the front edge of the insertion of the antennae; side margin of 
front prominent from the insertion of the antennas to the middle of 
the upper margin of the eyes, which are small, oblique, twice as long 
as wide, and finely granulated. Behind the eyes the sides widen 
obliquely, and the hind angles extend over the anterior angles of the 
prothorax ; the occiput is convex, but separated from the head proper 
by a deep curved excavation, the anterior face of which ascends almost 
perpendicularly to the main surface of the head. Between the eyes 
there are two shallow impressions, and more anteriorly a still fainter 
one. Oa the under surface of the head, besides the transverse ridge 
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behind the mentum, there is on each side a longitudinal ridge below 
the eye. connected with the side margin of the head, and leaving a 
concavity of triangular form in front of the eye; there is besides an 
acute short transverse ridge behind the eye, forming another deep 
concavity. The gular sutures are obsolete, but the traces remaining 
diverge strongly behind; the hind part of the neck is marked by two 
transverse impressed lines. Labrum depressed between the mandibles, 
elongate-triangular, somewhat emarginate, hairy at the sides and tip, 
shining, sparsely coarsely punctured and hairy. 

Prothorax truncate before and behind, elongate-ovate, about one- 
third longer than wide, widest behind the middle, more nar- 
rowed before than behind; sides distinctly and acutely margined; 
apex with a marginal line, and a short additional one at the angle ; 
base declivous, feebly margined; under surface with a distinct im- 
pressed marginal line, representing the suture between the pronotum 
and the side pieces ; there is, however, no suture between the epimera 
and episterna; the former pass behind the front coxas, and unite with 
the posterior extremity of the presternum which is narrow, compressed, 
and perpendicular at tip. In front of the coxae the prosternum is 
wide, the sutures are straight, and run from the outer side of the coxae 
to the front angles of the pronotum, and there is a narrow triangular 
excavation on the episterna at that place. The front margin of the 
prosternum is thick, hairy on the interior edge, deeply emarginate, and 
armed each side with about six obtuse serrations. The space between 
the coxas is concave, and the coxal cavities are rounded, but conspicu- 
ously angulated on the outer side, with a large trochantin. 

Mesosternum long, extending between the middle coxae; episterna 
separated by a very fine longitudinal suture, which is almost effaced as 
it approaches the coxal cavity ; epimera oblique, transverse, not nar- 
rowed inwards, and attaining the coxal cavities, of which they form 
the outer margin ; cavities rounded, with an outward prolongation, in 
which no trochantin is visible. 

Metasternuin very large; episterna narrow; epimera slightly visible 
at the outer side of the hind coxae; hind margin broadly but not 
deeply emarginate each side, broadly subtruncate between the coxas, 
with a, small deflexed medial angle; in front of each coxa is a 
lunate impression. 

Abdomen conical, small for the bulk of the insect: of five se»- 
ments, having the posterior margins straight and prominent. The 
first is equal in length to the others united, but is excavated almost 
to the hiud margin for the reception of the immense hind coxas; the 
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intercoxal process is long and narrow, but becomes broacbr in front, 
so as to fit to the broad truncation of the metasternuin ; opposite the 
medial angle of the latter there is a deep excavation. The intercoxal 
part of this first segment is channelled in the same manner as the 
intercoxal parts of the pro- and mesosternum. The second, third, and 
fourth segments are free and equal in length ; fifth, a little longer, 
triangular, rounded and hairy at tip, adapted to the triangular corneous 
last dorsal, which is not divided so as to form an anal segment. 

I can see but two spiracles each side ; they are situated at the 
anterior side angles of the second and third segments, the others are 
concealed by the elytra. What can be seen of the dorsal segments 
seems to be corneous, but I am not at liberty to relax the specimen to 
make certain my observation. 

The elytra cover completely the dorsal segments, and are about as 
long as the prothorax; they are ovate, narrowed and acutely pointed 
behind, convex above and coarsely rugosely punctured, in a peculiar 
manner, which does not resemble the sculpture of any other Coleop- 
teron known to me. There are two faint dorsal costae on each, which 
are obliterated, but tend to unite about one-sixth from the tip, and a 
very faint trace of a third. Outside of these is a much stronger costa, 
extending nearly to the tip, but united in front with the strongly re- 
flexed but narrow side margin, which is obtusely angulated at the 
point of junction. The epipleuras are well defined, and extend to the 
apex, at the base they are broader and concave, for the reception of 
the knee of the middle legs. The side margin after uniting with the 
lateral costa as above mentioned proceeds obliquely inwards to the 
hind angle of the pronotum, where it ceases; the base of the elytra 
is declivous, and absolutely without fold; the scutellum is triangular 
and acute. 

Front coxae separated by the prosternum ; globose, with a large 
troohantin occupying the outer angle of the cavity. Middle coxae 
rounded, separated, prominent, without troohantin. Hind coxae very 
large, rounded, prominent, separated by the intercoxal process of the 
first ventral segment. 

Legs stout, fossorial. Front thighs thick, unarmed ; tibiae with a 
medial and apical digitation, and two terminal moveable spurs; tarsi 
five-jointed ; joints one to four triangular; first longer, the others dimin- 
ishing in size, emarginate at tip. with the angles acutely prolonged; 
fifth as long as the two preceding, claws rather small, simple; under 
surface concave, hairy only at the sides. Middle legs just like the 
front pair, except that they are somewhat longer. 
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Hind legs remarkably large; trochanter large, on the inner side of 
the base of the thigh, quadrilateral, with the inner posterior angle 
acute; thighs very thick, extending to the tip of the abdomen, con- 
cave beneath, with a large obtuse tooth on the inner and outer margins 
of the concavity, nearer the base than the middle. Tibiae as long as the 
thighs, rather slender, much curved and twisted, so as to adapt them- 
selves to the inner part of the inferior surface of the thigh in repose; 
thickened at tip, produced inwards, and armed with a short acute pro- 
cess, but no articulated spurs; terminal surface large, reniform, acutely 
margined, and clothed with long dense yellow hair; tarsi inserted at 
the inner side in the emargination of this reniform corbel ; quite simi- 
lar to those of the middle legs, but capable of being folded against the 
inner side of the tibiae. 

A very slight examination of the combination of characters above 
described, will show that this insect cannot properly be considered a 
member of any of the families, or even series of families of Coleoptera, 
as at present constituted. 

A detailed analysis of the systematic value of the structure of the 
different organs, will show on the other hand, that it is related to 
several of the series of families; though, as I hope to demonstrate, in 
different degrees, and in a somewhat different manner to any opinion 
hitherto offered for consideration. 

The mentum is a broad flat plate, not coriaceous in front; the ligula 
is extremely small and corneous without paraglossae ; these forms occur 
in several sections of the Coleoptera, especially in the Clavicorn series ; 
at any rate, they do not indicate Cerambycide but rather Clavicorn 
relationships. The large terminal reniform palparium occurs in almost 
every genus where the last joint of the palpi is triangular, and does 
not therefore indicate anything of special import; neither do the small 
maxillary lobes, which seem to be equally but feebly developed. 

The mandibles on the contrary are extraordinarily suggestive. The 
vertical and outward movements above described are found only in 
Rhynchophora; where they appear in the Balaninidoe, with purely 
vertical motion, and in some of the Calandridae with outward motion. 
The slight undulation of the lower edge indicates the lower tooth of 
the normal Hhynchophora, while the broad external lobe represents the 
upper tooth in the position, in which it would be in several Rhyncho- 
phora, if slightly changed by rotation outwards as in Calandridae, and 
which it actually has in Rhynchitidae. The narrow elongate head, 
inserted into the prothorax by a globose articulation is also sugges- 
tive of Rhynchophorous alliances; while the peculiar impressions of 



214 J. L. LECONTE, M. D. 

the upper and lower surface find their homologies only in Brenthida* 
and less accurately in Rhysodidse and Cupesidae. The prominence 
of the gular margin and the close attachment of the mentum is an 
exaggeration of what is seen in Eupsalis % , but the presence of two 
gular sutures is quite inconsistent with a Rhynchophorous affinity. 
The prolongation of the hind angles of the head, and their coaptation 
to the slight excavation of the anterior part of the episterna of the 
prothorax is a singular character, and cannot be used for any purpose 
of comparison ; so far as it goes it indicates a Clavicoru type. The 
antennae are remarkable for the simplicity of their form, and the 
absence of distinct sensitive surface; in this respect they resemble 
those of Rhj/sodes ; but the presence of faint traces of sensitive sur- 
face on the front side of the fourth and following joints indicates a 
power, with slight modification, to represent the structures seen in the 
Serricorn, Lamellicorn and Clavicorn series ; and by a depression of 
these surfaces into pits the Parandride or Spondylide forms among 
the Longicorn series may be produced ; but I must here observe, that 
Scalidia of the tribe Passandrini, belonging to Cucujidas, has antennae 
which greatly resemble those of Ilt/pocephalus, except that the joints 
are rounded ; these organs thus become in Scalidia moniliform, as 
in .Rhi/sodes. 

The large perpendicular genal processes can be homologized* only 
with the plates which extend forwards, each side of the mentum, in 
Passandrini, but being turned downwards, and utilized for the purpose 
of aiding in the peculiar movement of the mandibles, the base of the 
maxillae is of course left exposed. 

The prothorax, though margined at the side, is eminently suggestive 
of the Brenthidas, both in form and absence of sculpture ; the pres- 
ence of a distinct suture between the pronotum and episterna, con- 
joined with the complete union, without suture, of the episterna with 
the epimera, is entirely anomalous, and does not occur in any other 
genus, so far as known to me. The wide prosternum, and the fine 
straight lateral sutures are just as in Brenthidae, but the prolongation 
of the prosternum backwards is again quite abhorrent to the Rhyn- 
chophorous type. The emargination of the prosternum in front is a 
Rhynchophorous character, but the thickening of the edge and the 
coarse serrations are unknown in any other genus, and are eminently 
not Longicorn characters. 

The thinning out of the basal edge of the prothorax, and the entire 

* Westwood, Are. Nat. 1.35 sqq., has mentioned this homology. 
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absence of basal fold to the elytra are cbaracters of unfrequent occur- 
rence ; the former is perhaps best imitated among the Rhynchophora, 
the latter in certain Carabidae of the Scaritini tribe. 

The mesosternum is long, indicating an ancient and undifferentiated 
type ; there is nothing peculiar in the form of the side pieces to indi- 
cate any special affinities. 

The metasternum is also not remarkable for anything but its great 
size, and the width of the intercoxal space, characters rather of a 
Rhynchophorous type, and repeated in members of the Clavicorn 
series, and in some Cerarubycidae and Chrysomelidae. 

The abdomen though small compared with the bulk of the insect, 
has the first segment very large, and the intercoxal process which is 
rather narrow between the coxae becomes wider in front, in a manner 
not known to me in any other genus. The coxal cavities are very 
large, and excavated in great part in the first segment, the anterior 
angles of which attain the metathoracic epimera ; a character, again, 
which is repulsive to the Longicorn series; the other segments dimin- 
ish in width, and present nothing very peculiar. 

The dorsal segments and the spiracles cannot be seen sufficiently to 
indicate any relations with other families. 

The elytra are altogether peculiar; their sculpture has been com- 
pared with that of Spondylidas and Prionidae, but I see very little 
resemblance, though I am not prepared to indicate the exact differ- 
ences, as the specimen was not in my possession sufficiently long. 
I may say, however, in general terms, that the surface of the elytra 
in the different series of Ooleoptera is characterized by certain pecu- 
liarities, which have not yet been defined accurately, but which a 
practised eye never fails to detect. So that with sufficient experience, 
a correct surmise as to the series, (and frequently also the family), 
from which the wing-case has been derived can be always made. 
Looking at the elytra of IL/pocephalus with this view, it is suggestive 
of no relationship; the punctures, perhaps, feebly resemble those of 
iSport(h/{is, but the costae, the margin and the epipleurae are quite 
as un-Longicorn, as they are unlike every other series that might 
be named. 

The legs, though biologically modified in accordance with the sub- 
terranean habits of the animal, are very suggestive of its relation- 
ships. 

The prominent globose front coxae, separated by the prosternum, 
and narrowly but completely enclosed behind, with a large distinct 
trochantin, occupying an angle in the coxal cavity, are eminently 
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Clavicorn ; without being entirely similar to those of any particular 
family. By a slight modification in any direction, it might assume the 
forms observed in that very comprehensive series. The thighs are not 
remarkable; the tibiae are quite unlike any Clavicorn known to me, 
and are feebly suggestive of Nothopiis (Carabidae), and Sraptolenus, 
(Elateridae) ; the tarsi are Clavicorn more than anything else. 

The middle tibiae by a wonderful anomaly, otherwise unknown in 
Coleoptera, resemble the front tibiae, having like them an external 
digitation and two terminal spurs ; the tarsi are like the front pair, 
but longer. 

The hind coxae are immensely large and prominent, rather Clavi- 
corn in appearance, but without the concavity on the outer side, which 
is seen in that series, when the coxae are prominent; they may, per- 
haps, be better compared with the Rhynchophorous form, though 
greatly developed and exaggerated ; but the position of the coxal 
cavities, mainly in the first ventral segment, is a character altogether 
peculiar and unknown elsewhere. The trochanter greatly resembles 
that of Necrophorus, of the Clavicorn series, and the thigh though 
somewhat peculiar, may be viewed as pertaining to that type. The 
tibia; however, by a most curious synthesis, are altogether llhyncho- 
phorous : the form and position of the terminal surface, which is a 
reniform corbel, is not unknown in other fossorial genera of normal 
Coleoptera, but the absence of terminal spurs, and the presence of a 
small fixed spine can be seen only in Rhynchophora. It is also note- 
worthy, that while the surface of the corbels in normal Coleoptera is 
always glabrous, and in Rhynchophora sometimes glabrous, and some- 
times scaly, but never pubescent, this surface in Hypocephnlus is 
covered with a dense brush of tine long hair. The tarsi are similar 
to those of the other legs. 

From the analysis of the characters given above, it is apparent that 
the thesis already advanced by Spinola* is correct; and that Hypo- 
cepha/us must be excluded from all other families of Coleoptera. 
I propose to go farther than this, and to maintain the view that it 
is still more isolated, and represents a fragment of a very old fauna, 
of which as I have already endeavored to show, Trictenotoma, Cupes 
and Rhi/sodes f are remnants, to which also the Brenthidae, though 
numerous and perhaps greatly modified in recent geologic times, 
might be added. 

* Spinola, apud Westwood, Arc. Nat. I., 111. Ericbson, Bericht, 1843, p. 30; 
quoted by Thomson, Fan). Ceramb., 2til, I cannot verify this citation. 

j- Leconte, Notes on the Rhysodidae of the United States, Tr. Am. Ent. Soc, 
1875, p. 162, sqq. 
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While therefore indicating relationships, not with one, but with 
several series of the modern Coleoptera, each of these widely distinct 
forms possesses a certain number of characters in common, or nearly 
in common, which separate them from all other Coleoptera, and link 
them together as representatives of the ancien regime. 

It has been my opinion, expressed many years ago, that by the 
careful study of the existing forms of insects, which for reasons given 
elsewhere, both by others and myself, contain a greater number of 
ancient survivals than any other land animals, these ancient survivals 
could be recognized and separated; so that we would have by this 
depuration the evolutions of the present geological age more dis- 
tinctly separated and defined in our systems of classification ; and 
that we would also be able to ascertain their proper connection 
(ideal or genetic, or both), with those which existed in past time. 
I now believe, in addition, that the number of these survivals is so 
great, that we will have a quite respectable mass of material for 
the partial reconstruction of the insect-fauna of past ages ; especially 
if studied in connection with geographical distribution. The material 
which we can expect to gather from this line of study will be much 
greater than what may be expected from the rocks; in which the 
fragments, badly preserved for the most part, afford us very uncertain, 
and usually very modern evidence of little value. 

The bibliography of this insect, which is quite voluminous, may be 
found in the " Essai d'une Classification de la Pamille des CeYamby- 
cides," Paris, 1860, p. 261 ; and " Systema Cerambycidarum," Liege, 
1864, p. 320, both by Mr. James Thomson, who'supports strongly its 
Longicorn affinities. 

For the convenience of those students who may wish to review the 
opinions expressed by the authors who have written on this subject, 
I append the bibliography given by Mr. Thomson. 

Hypocephalus armatus Desmarest, Magazin de Zoologie, 1832, 
inseetes,*pl. 24, (figure); refers it to ISilphidm. 

Laporte, Hist. Nat. Coleopt. II, p. 3; places it in Silphidse. 

Hope, Coleopterist's Manual, III, p. 149, does the same. 

Westwood, Introduction to Modern Classif. Insects, I, 150, refers it 
and Cdlodromus to Cucujidae. 

Westwood, Arcana Entom. I, p. 35, pi. 10 ; mentions its complex 
affinities. 
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Burmeister, apud Westwood, Arc. Ent. I, 37, considers it as a 
Longicorn . 

Guerin, Revue Zoologique, 184l, p. 217, adopts this view. 

Le Conte, Joum. Acad. Nat. So., Phila., 2d ser., II, 99, knowing the 
insect only by figure and description, did the same. 

White, Proc. Linn. Soc, London, 1854; Annals and Mag. Nat. 
Hist., 1854, p. 464 ; asserts its affinities with Prionidae. 

Curtis, Trans. Linn. Soc, London, 1854, p. 227, (figure) ; considers 
its strongest relations to be with the Lamellicornia. 

G-erstaecker, Bericht, Ent., 1854, p. 80, reviews these two authors, 
and disapproves of Curtis' view, while he supports Burmeister's, men- 
tioned above. 

Blanchard, Hist. Ins., II, 135. 

Spinola, apud Westwood, Arcana Ent. I, 111 ; advocates its separa- 
tion from all other Coleopterous families. 

Gistl, Faunus, It, describes it under the name Mesodastus para- 
doxus, as constituting a new family, Xenomorphae, a name adopted 
by Gerstaecker, in the review cited above. The figure given by Gistl 
is quite incorrect in the form of the legs, and has been supposed to 
indicate possibly a different species. I think, however, the picture 
has been only idealized by an artist not trained in the severe dis- 
cipline of scientific observation. Westwood has given in Arcana Ent. 
I, pi. 10, an accurate copy of this figure. 

Finally, Erichson in Agassiz, Nomenclator Zoologicus, has omitted 
all reference to either the name or the synonym of this genus. 

I must add in justice to those who have investigated previously this 
subject with such signal ability, that hardly any of the affinities of Rypo- 
cephalus have been unnoticed by them ; the superior prominence, which 
I have been able to give to its Rhynchophorous characters, is owing 
entirely to the development of the views regarding the systematic 
value and classification of that set of Coleoptera, which I have had 
the honor to present to you at former meetings of the Academy. The 
opinions first expressed by Westwood, that it belonged to a series con- 
necting Passandra, Catogenm, and Rhyscdes with Calodromus and the 
Brenthidae, agree with those here given, but were overborne by the 
authority of Burmeister and others, who have maintained the relation- 
ship with Spondglus and other members of the Longicorn series. 



